2-methoxy-5-amino-N-hydroxybenzamide sensitizes colon cancer cells to TRAIL-induced apoptosis by regulating death receptor 5 and survivin expression.
TNF-related apoptosis-inducing ligand (TRAIL)-induced apoptosis is a crucial event in the control of tumor growth. However, many cancer cells, including colon cancer cells, are resistant to TRAIL-driven cell death. We have recently shown that 2-methoxy-5-amino-N-hydroxybenzamide (herein termed 2-14), a novel derivative of mesalamine, induces endoplasmic reticulum stress in colon cancer cells. Because endoplasmic reticulum stress-induced signals regulate the expression of molecules involved in TRAIL-driven apoptosis, we examined whether 2-14 makes colon cancer cells sensitive to TRAIL. Colon cancer cells were cultured with 2-14 and/or TRAIL. Death receptor (DR) 4/DR5 were analyzed by real-time PCR and flow cytometry. TRAIL pathway-associated proteins and extracellular signal-regulated kinase (ERK) were assessed by Western blotting. The in vivo capability of 2-14 to sensitize colon cancer cells to TRAIL-induced apoptosis was evaluated in a syngenic colon cancer model in which CT26-derived grafts were induced in mice. 2-14 promoted ERK-dependent induction of DR5, thereby enhancing TRAIL-mediated caspase-8 activation and apoptosis. Analysis of TRAIL-related pro- and antiapoptotic factors and functional studies revealed that survivin is involved in the protection of colon cancer cells against TRAIL-driven apoptosis. Notably, 2-14 enhanced ubiquitination and proteasome-mediated degradation of survivin. These data were confirmed in a murine model of TRAIL-resistant colon cancer in which 2-14 upregulated DR5, reduced survivin expression, and synergized with TRAIL in inhibiting tumor growth. Similarly, intraperitoneal administration of 2-14 to mice upregulated DR5 and downregulated survivin in a model of colitis-associated colon cancer. These findings indicate that 2-14 acts as a sensitizer for TRAIL-induced apoptosis and suggest that 2-14 can be useful in the therapy for TRAIL-resistant colon cancer.